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1967.-We studied the intramuscular vessels during maximal tetanic contraction to localize the site of increased flow resistance. We examined the microcirculation of rats whose calf muscles were rapidly frozen before, during, or after maximal contraction.
We found no evidence of compression of the microvasculature. held the leg flexed at right angles at the knee and ankle by bone clamps. The rat was in the prone position so that the posterior surface of the calf muscles faced upward.
We tied the ligature from the Achilles tendon to a force strain gauge (Grass Instrument Co.) with a slight resting tension (about 10 g) on the calf muscles. We set up a continuous slow drip of 0.9 % NaCl solution at 37 C over the exposed muscle.
We attached bipolar shielded silver electrodes to the distal stump of the sciatic nerve so that we could stimulate the leg muscles via a square-wave stimulator (Grass model S-4). Supermaximal stimulation (4-5 v, 0.2-0.4 msec duration) gave a maximum tetanus when the pulse frequency was 30-40 cycles/set.
When we were ready to freeze the leg we discontinued the saline drip and positioned a funnel without a spout over the leg with the open tip directly over the posterior fleshy part of the gastrocnemius.
We poured liquid propane, cooled to -180 C in liquid nitrogen, continuously through the funnel over the calf and collected the run-off in a beaker under the leg (28).
We tested six rats to determine the freezing rate of the calf muscles by inserting three silver-covered, copperconstantan microthermocouples (Bendix Corp.) into the belly of the calf muscles to depths of 1, 3, and 6 mm from the posterior surface. We determined the time required for each thermocouple to reach a temperature of -10 C. We also followed the record of muscle tension to see whether freezing affected the tension. There were three experimental groups.
In pro@ I we froze the muscles in the relaxed state without nerve stimulation;
in group 2 we froze the muscles during postcontraction hyperemia induced by intermittent stimulation of the nerve at the rate of 2/set for 2 min; in group 3 we froze the muscles within 5 set of the onset of a single maximal tetanic contraction. The cells have elongated shapes suggesting that the capillaries were narrower than the red cells ( Fig. 2A) . In group 2 (postcontraction hyperemia) the capillaries are also long straight tubes but there are more of them in evidence with more anastomoses with one another.
The erythrocytes are closer together and the cells are not as elongated as in group I (suggesting increased capillary diameter) (Fig. 2B) . The major difference between group 3 (contracted muscle) capillaries and those of the other two is the change from long straight tubes to sinuous ones. In most instances they appear as a simple wave, but in a few they are actually coiled.
The cells are closer together than in pro@ I and as close as group 2. The cells are not elongated, suggesting the capillaries are as wide or wider than in the relaxed condition (Fig. 2C) That strong muscle contraction can partially or totally occlude major arteries has been suggested before. Rohter and Hyman (24) showed that in the hand the digital artery pulse was obliterated at 25 % T,,, and the radial artery pulse at 45 % T,,,. 
